Field experiments were conducted in the dry seasons of
INTRODUCTION
Thrips are the most damaging insect pest of onions in the tropics. Thrips prefer to feed on the young plant tissue on the newest emerged leaves and plant loses more water than normal through the damaged tissues (Reuda and Shelton, 2000) . Thrips cause damage to onions by using their rasping-sucking mouth parts to abrade the plant epidermis and suck up the exuding plant sap (Coviello, 1995) . In onions, entire fields can be destroyed, especially in dry seasons. In onions, it appears that early and late-season infestations diminish yields less than those occurring in midseason during the bulbing stage (Kuepper, 2004) . At the end of the hot dry season, thrips populations are at their maximum. In some places it is better not to plant under these conditions because thrips control is almost impossible. If the only crop in the dry season is onions there should be an onion free period (2-3 weeks) before each planting to interrupt the thrips cycle by removing host plants (Reuda and Shelton, 2000) . Thrips have many natural enemies which help to regulate their populations in the wild (Soni and Ellis, 1990) and Saxena (1977) listed several species found in India, and in New Zealand Workman and Martin (2002) reported Ceranisus menes Walker as a parasitoid of onion thrips, T. tabaci. Thrips are also controlled by destruction and burning of severely infested plants and debris (Soni and Ellis, 1990) . The time of sowing and harvesting crops can also reduce the severity of injury (Lewis, 1973) . Irrigation of onions is very important to control thrips. In some places, such as Australia, farmers use overhead irrigation to simulate rainfall and control the thrips (Reuda and Shelton, 2000) . During the time rainfall was recorded the number of thrips larvae in the untreated plots declined and may have contributed to the low infestations levels of thrips on onion plants (Workman and Martin, 2002) . The paper reports result obtained before and immediately after rain. Poultry manure was applied before transplanting at the rate of 10 t/ha. This was followed by application of 300 kg N. P. K. at two weeks after transplanting (WAT) and 97.8 kg/ha of urea (46% N) at 6 WAT.
MATERIALS AND METHODS
The two factors were date of planting/transplanting and frequency of insecticide sprays arranged in a factorial arrangement using randomized complete block design (RCBD) replicated three times. Onion plants were transplanted into 2.5 m x1.5 m plots accommodating 5 rows of 17 plants/row at inter row spacing of 30 cm and intra-spacing of 15 cm within row. The planting and transplanting dates were as follows: Spraying was done fortnightly at 3, 5, 7 and 9 WAT using knapsack sprayer at 18.67g a.i. ha of lambdacyhalothrin. Spray frequencies ranged from zero spray (no spray), one spray (made only once on the 1 spray plots, two sprays on plots marked for 2 sprays, three sprays on three spray plots and four sprays on four spray plots . Two plants were selected by systematic sampling from 2 nd and 4 th rows at weekly intervals from each plot and excised plants were immediately placed in labeled polythene bags and later kept in a deep freezer. The choice of systematic sampling was to avoid sampling a plant twice, because onion plants usually regenerate. It was observed that on the November and December transplants it was difficult to distinguish between excised and un-sampled plants at 8-9 WAT and the only distinguishing feature was corrugation of leaves in the sampled plants.
Spraying was done with lambda-cyhalothrin (karate) 2.5% i.e. at 747ml/ha (18.67g a.i.) commencing from 3 WAT. This gave an equivalent of 40 ml of karate in 20 litres of water. Drift to adjacent plots was controlled by the use of baft cloth screen which had four corners placed at each end of the plot. There was a waiting period of five minutes to allow the chemical to settle down before removing the screen. Yield data were obtained by harvesting the middle rows. The foliage was first removed with a knife before digging out the bulb with a large hoe. Tables 5 and 6 there was a drop in thrips from 86-9 (89 %) at 5 and 6 WAT in zero spray, before rising to 25 at 8 WAT ( Table 7) . Evidence of reduction of thrips resulting from rainfall was also observed from 9-10 WAT in the crop transplanted in February but present in the field in April, where it dropped from 219-18 (92 %) (Tables  2 and 3 ). On the same crop also in Tables 7 and 8 a reduction in thrips number was observed from 496-58 in three sprays (88 %) and 78-13 in zero spray (83 %) before it rose to 25 at 12WAT (Table 9 ).
RESULTS

Even
In 2002/2003 season, rainfall also served as a very good control from 4 and 5 WAT in March transplant present in April where slight increase was noticed from 12-15 thrips/plant (25 %) (Table 1) , while in March crop transplanted in February where there was no rainfall, the increase was from 21-88.5 (over 100 %). In Table 5 the number of thrips remained same from 4-5 WAT in zero spray in March transplant, but in February transplant the number rose from 32.7-97.3, where there was no rain. Increase in thrips population was also observed in one spray in the two crops. Similarly, in the late March-early April crop transplanted in February, 2003, evidence of control by rainfall was seen from 8-9 WAT (Table 2) where the population reduced from 139-88 (37 %), although thereafter the number continued to decline. In Table  7 , there was a reduction from 144-92 (36 %) in zero spray, 218-90 (59 %) in two sprays from 8-9 WAT, before rising to 118 at 11WAT (Table 8 ). In contrast to early March crop, January transplant where there was an increase in the number of thrips in all treatments. Another effect of rainfall was in January transplant in 2003 present in late March from 12-13 WAT (Tables 3 and 4) where there was a reduction from 118-29 (75 %), in contrast to February transplant present in late April where it increased from 14-22. The effect in January transplant was more glaring in Table 9 where it dropped from 44-41 (6.8 %) in zero spray; 186-66 (64.5 %) in four sprays; 170-22 (87 %) in three sprays. (Table 7) , January transplant (March crop) at 10 WAT varied from 132-411 (3 fold) ( Table 8) (Table 8) .
DISCUSSION
The effect of rainfall though "incidental" proved to be higher than the effect of the chemical. The highest effect of spray was in two insecticide sprays where up to 78 % mortality was recorded (Ibrahim and Adesiyun, 2007) . The combined effects of insecticide sprays and transplanting showed that in February transplant in 2001/2002 one spray achieved 76 % (Table 5) , two sprays 29 %, difference between zero and two sprays (Table 6) , three sprays 41.3 % (Table 7) Table 7 (8-9 WAT) in the February transplant, where there was a decrease in zero spray from 144-92 (36 %). In the March transplant from 4-5 WAT, the number remained steady (24.7-24) before rising at 6 WAT (Table 5) . Similarly in the January transplant from 12-13 WAT it declined slightly from 44-41 (6.8 %) before dropping ( Table 9 ). The general effect of rainfall was therefore to reduce the thrips population. Ferrari (1980) observed that heavy rainfall caused up to 70 % mortality of the thrips. The above agreed with Reuda and Shelton (2000) that in most cases thrips are not a problem in the rainy season because the rain-washes the tiny insects from the plant. They added that in some places such as Australia, farmers use overhead irrigation to simulate rainfall and control the thrips. They further stated that if the onion plant is under water stress, the thrips damage might be magnified because the plant is losing large amount of water from the damaged tissues. Domiciano et al. (1993) noted that onion thrips population increased more rapidly in the absence of rain. In Queensland, Australia onions are irrigated in a deliberate attempt to reduce damage by Thrips tabaci; the benefits are as great as those resulting from insecticides (Passlow, 1957) . It has been indicated from these results that 87 % and 92 % mortality recorded following rainfall was higher than 78 %, mortality from insecticide spray and therefore strongly confirm that effect of rainfall was more than that of the chemicals. The reason might be the strength with which the rain fell on the plant and washed away thrips and even inundated the field for a while, unlike the chemical, which was sprayed for a given time, which killed only those reached by the chemical. The chemical might not have adequately covered the plant, especially where majority of thrips reside around the leaf sheath. Zaman (1989) observed that there were rains after spraying and yet the insecticides remained effective for more than 2 weeks, indicating that insecticides might have been translocated and hence not affected by rain. A contrast situation existed in this result because there was significant difference between zero and three sprays (56 %) in February transplant in 2002/2003 season at 8 WAT before the rains, but after the rains the difference between zero and three insecticide sprays was marginal (5.0 %) (Table 7) . Ordinarily, the effect of insecticides does not usually extend beyond a week, and therefore it was not expected at 9 WAT, and even if it were exerting any effect it would have been masked by rain. Looking at December, January and February transplant (Table  7) where there was no rain the difference between control and insecticide sprayed plots was between 60 % (March transplant) and 100 % (December transplant), suggesting that rain had a remarkable effect in February transplant. Similarly, the effect of rainfall was superlative from 4-5 WAT in March transplant of 2002/2003 season (Table 5) . It indicated that the ratio of zero spray and sprayed plots was up to 3, before the rains and dropped to 2.5 at 5 WAT, thereafter it rose to 4. It can be seen that from 4-5 WAT, the number of thrips was constant (24) until at 6 WAT when it rose to 48 and 65 at 7 WAT. 
CONCLUSION
It can therefore be concluded that where rainfall can be simulated i.e using sprinkler irrigation, there might be no need for use of chemicals, since the rains were observed to wash away tiny insects found in the inner leaves
